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(54) ORGANIC UGHT EMITTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the luminous efficiency of a 
light-emitting element by making that the light emitted from a luminous 
material layer does not become an invalid light as much as possible. 
SOLUTION: (a) A positive electrode 6 and a pattern of a hole injection 
blocking layer 3 are formed on a substrate 1 in a stripe form in a 
rectangular shape of cross section. The surroundings of the positive 
electrode 6 and the pattern of the hole injection blocking layer 3 are 
enclosed by a luminous material layer 2. The outside of the luminous 
layer 2 is enclosed by a negative electrode 4. (b) Or a negative electrode 
4 and a pattern of an electron injection blocking layer 1 0 are formed on 
a substrate 1 in a stripe form in a rectangular shape of cross section. 
The surroundings of the negative electrode 4 and the pattern of the 
electron injection blocking layer 10 are enclosed by a luminous material 
layer 2, and its outside is surrounded by a positive electrode 6. The light 
emitted at the hole/electron recombination layer 9 of the luminous 
material layer 2 held between the positive electrode 6 and the negative 
electrode 4 is taken out as a valid light 5 from the side end face la of 
the luminous material layer or from the top face 1e of the luminous 
material layer. 
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^M'^tixv^^ (b) o mmetmm4\cx\)^^ti± 
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1 (ommt. mm i comffiioffiii®jc?gfie$tbfe:t« 
[ii*:^5i --o<o^^m=^\^n\.xm^micomm 

3 ^ ^{i 4 ISttO^m^^fe-T^'^^-Y 

Iff 7 ] ifrfB^ 1 (Dmm(D&m t i«riBS« ^ <r>m 

\z\^^^ V r&MMim:dm^^^X\^ ^^zt 



4'<DV^•ri^^^T&5 r t Sr^F^^r^a*:^^ 1 - 8 <^(^^ 
im:^m 1 0 ] ii5«S;dS<fc t {cit&Jltc J: V) m&i^thX 

im^m 111 V ^-rtt/6^— :^cDa@co^ioi d tu uifistc 

^zm\^xmf$,^ri^mm^^ y T?^pmh^;d5^j^{r j; 
[If *3S 1 3 1 m^&m±kcmm<om^ytmiFt^-^ 

^^mm^^m h ^ ^-i^^^ r <Dm^m^m h ^ 
[0 0 0 U 

[0 0 0 21 

H^Sl*D-r^^. ^;a>P.J^iE?L;d^ ^;d^^(^m-^:as 

mn. jEntm^i^mm^i^x^yt-r^^^t^^^ 

50 nS#«H. m^ii^m:K^ti^<ib^lElL^^^'^ 
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jBE-c^iood> bS:ioooocd/m2 t i^v ^^a;^s#b 
w^mmt^'<^(n>m=i'\z.^\^^x\x^ ^aj^riAppi. Phy 

s. Lett.. 51. 913-915 (1987) iC. Wmk'it^ -fO^^ 
^jCOl^n:i. tR|;tfjAppl. Phys. Utt.. 65, 2636-2 
(538 (1994) iC|B«$:h.ri/^So 
[0 0 0 51 1112 5 tC, ^^jfeO^W^^^EL^^Sig^ 
0 5d-fe/jr-6SfiLh(c«5fe^^l 0 0 

j^^l 0 2t^:tt:^^>'/5^->^M^Stb5;^^ v^i^^m 
-c^.^6o 0 2*5 J:t5>^-f 3^5^:^^^ 1 



0 1^ {^X\1tit^mc^W^V'7i^i^:!^^ t^mi^^M 
10 0 0 61 

r«§^365^»Lj:5.t-r§mjHi ±m\^tM^mikx 
mn i.xmmmmm i o e kcmmir^tK i 

0 5 (Ofmmi^^U^(Dm9xm^ O :*:t ^ ^:^«C>t-. S# 
:^J£ilJi<?DAW^O^«:^^:ait^^r LTige^^ 1 0 5 

^•rS3fe<^m25S2 0%eiE<i:/h$d^ofc, Z(Oit 

\chmm^mmti.x-m^{ciyv =i>mim. 

20 10 0 0 71 2[s:^PJ(D^{^. -hai&b:t^^5l^*ffcoF^M 
t?# 5/v?8t#< ^3fe^ bT^fCffi at" r ;&5-egr 5 

#1^^^2692671-^. 
^10-189243-^iiS^«:fe J: tmii^jli 1-2 14162-^^(^1 
$i^rV^So :z<0^1b^ #f*^2692671-^tC«:, 

Ja*t>S^j:So 4#M¥io-i89243-^^(c«:. % 

mms. ±i^mm^mmm^^thXfj:^ELm^mk:: 
^^tLr:fc!:). mrsBT^ms. mrnrwrnm. m^m 

v>5Pp^iS:d5foo^ ^/c. #B§^ii-2i4i62-^«lc«: 
50 VNT. S9ia-»<75^ro5'ib5fe<^WIt®fla8-fi:Br§a 
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ga^pii-2i4i62-§r2igifc:«, m(i^^<Dfj:'rmm<Dnm 

[0008] 

tiitmmmi^nvxm=f^m»^m ltv v^v ^75^ lt 

mif>m^^i^x^^^zt^msit'r^mm^yty'^<-f 
I0 0 0 9J ^ft. ±^<DB^^m^^iti^. mmm 

^mjt-r^ ^ ^ y r ^isahs^^^fig $ v ^ -5 r ^ 

[0 0 1 01 

mm(Dmm(Dmm] m^. mm^0mvx:^mm<Dm 

<J:9S^nTv^6□ gii (b) fi, ^mm(7^m2<om& 
<rmm<omtm^<omm^7Frmmmx»>^o s»i± 



<oxo\mm^mcmmmmftsi^tix\i^^o bs4^o 
m2iicxv)m^ti. ^L.x^mtnm2(Dm^tt^ mm 
[0 0 11] :itiib<om^xn^ mme-m^^mcm 

10 (c J: E L5l*ds^ ISSo «^fetmS 2 (Z> 5 

3t?-/u^[ja_th^ 3 ^ ^ 4 ^ x^^ titi^^m, 2 
h^itnm^^mjtm i o tmm4tx^^htc^ 

[0012] ^^^^ 2 a -e^ ctim:^. ^tmnm 2 
\i^it^ym$^m 2 (Of^^x&i^^ti^tiK m ^ <o^'< i± 
20 mtnm^m 2 c '^ftn^^p^m±m 2 a i>^^^% 

>'ces§I]^2>s#v^(^{c^b-c. >^mm(omm<Dmmxn^ 
^0}^<o^i^iim^vrr^o w CD J: p {c:$immicm^^^m 

30 u Ell (b) {c^f $tt^j:ptc. ^mtnm(o±mi 

[0 0 1 3] lai (c) m (a) . ^1 (h) <D 

Tii^^^ti. mm4^^ibtt^m(D:^mc^^8tt^ 
1 (a) \cmsrmmmx^i.ftmi(omm(DMw^<7m^ 

[0 0 1 4] ^31^. :^^^(Dm^<^m^<omm\z^\'t 
^^^Mi'(Dmm&7^mmmx^^o m (a) jc^ 

50 ;\^^Lmjm3<oy<d^->t^m^'^fm\mA^^ 
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2^^iy^v^{cj:«9^srr^xm;a5;^:^^-c3!>^c i^t^ 

[0 0 15] ^4{i. *^egO||4 0||:ffi<^^®JC*5{t 
«<^^Lrv^-5M^^^^^^^ml^P2 e>S:/^< L. 

So |gl3(Dlt3gfCi5V>Tl>. Ill4C0:^Oj:9tCi^T 

«30|^0?gffic0«itfc^br. 

[0 0 171 ^1 (a) <7>mm<omm\m]^xmi (b) 
i$^-Y7'cD«3ttc^jEurt>j:i\ mi ia) . m 

3. ia4fr^U;fcllJfe(?5?i^^{C^LT. 3^-/1^^^ 

-r5J:5(cLrtJ:v\ l^ic. Ell (b) 

UT. m^S^AIJUhS 1 0 JCiDx.T« L < 
Itzthlzi^^X. zivtm^fMna 3 ^!*^T^fS)r5 

[0 0 181 1116 (a) - (e) ^^P^lCjg^T-# 



:^i^tc^4^iE®Lyi:^O^fig^5^^tt-CV> 
So S6 (a) {C:^^nS^<?>-t?«:. /J>— 
^l^aAKri^ 2 0 . «3tS 2 1 *5 J;t;5m^aAlfe2IS 2 
2 ^KR^^a® Ur . ^5^5^/® 2 ^mj^ LT 1/ N^o' 
/l^^liai® 2 0 fi. ^ 6 ;e>-e)04^— yWco^^Ep^ 
rfli_b$-fr. mx^tiitTi^-zi^^^yem 2 1 tcia^J: < ^ 

i^i-S«^^i-So m-7-?^®all^2 2«:. [S^4d^P> 

10 2 1 ^ca^ J: < msk-r^m^ Sr-rso 2 1 \c^n 
-rso-e. 2 o^^T-^iss^ 2 2 

[0 0 191 He (b) {c^$tvstiO-e{±. 

1 X M^^mm 2 6*D it/'^^gfeA^ 2 sflg^a® l 

T. «3fe*^^»2S^«^LTV^S, :i<Dm. 06(a) 

2 3 i: :^^-jV'^mm 2 4 m^^^iH® 2 2 
«r®-7-i^S 2 5 tWrf-mkm 26 t {c5>Jtyt tco-efe 
S, ^— /wStA^M 2 0 cD#^f^. T^—^i'-d^mK^H 

i^J^:iS^S355, /u^AS 2 3 i: n^—zummm 24 t 

-C. «nyh2j^-/wftA^3H^ <b L.xm< X 0 So 

S-7-ffii^2 6(Col.NT^P:m-C$>So ^3t^2 1 +5^ 

^iH/S 2 4 oaSlKcoft*? ^) 2 0^ 

ffiv^Tt3-H>^^^^m;^5^#^,i^So ^^2 1^^ 

Wimm 26 1 m^t^EjKm 2 5 (Dmmmcoi^t> 9 tcm-iFt^ 

A*&iSS 2 2 ^ffl</^Tt>+5>/,e^3teS;d§#btiSo 
[0020I g)6 (c) fe::^$nst><o-Crt:. ^—ji^m 
40 A^ii^ ^*^ia:^^5tJi 2 7 *3 J; r^m^SE^Mim 2 2 
§r&75>P)*--S[®Ur. M3fe«"JPf;i2^«^LTV>So 

^ytmti.x^^-/i-mAmm^m(oB:\.^un^m\i^^z 
ticx^). mmi^mii^z(ox^fj:2mm&xi^&»fj: 

[00 2 11 g!6 (d) JC^$ixSt><?5T?{i, ^-jUi^ 

50 Aia3IS2 0^®^^Al8iliaSr^^a:fe:IS)tS82 8Sr& 
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4t§g2 0 0 2-2 6 0 84 3 
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[0 0 2 2] 1^6 (e) f;i^^n^t(Dri^. ^3t^«S|- 

m^m=F 18 4 2)sg^$tt. ^int^m^ x s 4 (cw: 
■^^asan^n^ r ^ j: d > ;^ y :y^>':i/^^ i s a fi::^- 

://::^":7 bX, 1 8 4;d5^3fe^^ 1 8 2 {c 

[0 0 2 4] ^8f^. m7\c7f^\.itM^mm^wkm^ 

[0025] ^9 (a) :^oJ:tJ^|gl9 (b) 
9 (a) tc^bJt^JXJ-i. m:^\&]{z^y>^h'lSMi 8 6 
fRj{c^i:^>ry^>^/^l 8 8;d5Eg$nrv^'5o ^ 
8 2;d5ffig^tvrV>^o ^itm^l 8 2Jt. E 

m^h^^. rcXf^. 8 2;d5^2^i«2^i 

[0 0 2 6] 09 (b) tC:^«imi, Stm&J(C^2;^ 

u^m^w&iaefti 8 9 25SiEa^i^Tl/^^, «y^rs]<^^ 



V 18 6 h 

So ®SS«^ffi«l 8 9«:«l*lRlfcffigr5»^t>S> 

S. rrxri. ^3fe^^i 8 2^m2mm2^!E^l^ti 

[0 0 2 7] mi s^^mi^x. 

10 ^^^i^'ieiftl 8 8. ^2>^>rs^^i^t^'^^l 8 7^<D^ 
iSSl 8S^B2;:^>r s/5='V^aSll 8 7^{:i. ^iTL^fl 

m(DXo\::-mj^tmjjm^m^^rix\^^^^ y^^v^ 

>iifm^l SSCOKW:/^! 9 3 af^^i;^-r 
;/iB7ai8 8tC. h 1 9 4 a«:||2:^-r ^jy^:^irBa 
20 mi S 7\C^fl^timmi^tiX\^^^o y— :^g|Sl95a 

18 4 (D^- h 1 9 4 b *5 J:t;^m«^ 

jami^m =^ ^-^^ vi^ i s 5 co^tii;i^<Di^^*ii/7 k 1 9 
o\cmm^^x\r^:6o mmm^^m^i s a<d Kw>^ge 

19 3b «®«ail 9 1 y— >^gpi 95b 
^18 2com®^-Si^^tbXV^;5o M^S^l 8 2 COS 
^«i/^>^Kl 9 0(c:^g|^ttXV^'5o 

[00281 m^. r<D|Hi»ol&fP«c:ov>raw-t-'5o 
||2^-f -/^^-i/g^i 8 7{cmEE^Bi:&Di-S^:. >^-r 
30 .y^:^^^^ 18 3 <7:>>5^— M 9 4 a (cmffi^s^AD^ix 
KU'-rvasi 9 3 a ^y— >^SP1 9 5 a ^ 
ora:d5^iS-rSo r cDi^ffixM 1 ^^-Y iy^:/:/^!^ 1 8 
8 t . y — ^§15 19 5a (C®E:d5ffl*0 

5o Mi;?^-f 5/^:/i5^^l|i 8 8 t3U<l^ 

||2;^-r ^^f^V^J'^ga^l 8 7fciR3J!jfli~ S®EE^:t:7tcb 

r^i^-t-^^XUm^M^^^ 18 4 (D^- h 1 9 4 b 
mffi;dsS3;tnJ^nMttSo mSES^i^jg^l 8 4 0^— h 1 
40 94btii®E:&53i^D5?tt'5rttcJ:9. Ki^-<vS?l9 
3 b ty~;^aJl 9 5 b<!:0^1;5S^ilU Wm^l 9 1 
fi>h^itM^ 18 2 ^jlig LT:?^^ V Kte:mflt;6Sj^^ 
«3feSl^l 8 2;6S»3fei-So «1 ^^^i^iJ^E 

mi 8 7d^m2;^^!y^>'^S^l 8 80^j^/j:< 

>^y^>^ 1 8 s\^mm:mm^n-rmsmm^'¥'i s 4 

[0 0 2 9] 01 i{c^-t«j«;«, SlO(c^Ufc«fig 

50 {c, si^ipk^^^s^^^' 1 8 6 tm^<ommmms^ 
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^18 9^iIAPbfc^OT*fo-5o ^VXs Ml 0OtaR2 
^11 9 i^mS^e^^Sai 8 9{c, 90^^ 
y > hm® 18 6 Lyh t (D-e^b . -^rOiSf^W:. 

mi otc^^uyht^oti^T-foSo 

[0 0 3 0] Si 2 fi>j^^ ^1 l\Z,7r^\^1tm^ 
\z.n\^X. ^2;^-f s/^V'j/i^i 8 7^i/7VK^ 
1 8 eSr^^iifClUT. ^ilfiSIl 9 2 t UyhtO-Cfe 
5o w<o#^<7:)Krf^^ LTf^. JiiSI(?D^iii5ll 1 9 
2^mff;^^R3Ap^ttTV^-5^{c:«:. m(D±m<o^mS^ 
19 2 (Cft>/7> KSfit^dSffiDStv-S cfc 5 f-t-So ^ L 

[0 0 3 1] ^1 3f:i. ^1 0<D^*^^1 8 20ffig 

5o ^1 3fw:^t/^r. ^1 o^<om^mmt^^(Dh(r> 

4 CO K W 19 3b n^^m^ 182 C0Pt^{E:J}r. 
y-;^$pi 9 5 b*ii/^>^Ki 9 o^c^^$t^Tv^;5o 

^yb. ^5fe^^i 8 2<Dwmt^mmi 9 1 tcn^ 

[0 0 3 21 {3 1 4 ic^i-«^f^. ^i3ic^U:fcfll^ 

ic. si;^f6i(?)>/^>' Kifij^i 8 6 tm^\^(DmMm^^ 

«|1 8 9triiADbfct>60-e$>^o -eUT. ^13<Dm^lf£ 
Ml 9 lS:m^^#^tffi«ai 8 9tc. >/7>Kl9 0^i/ 
^^^KSaSi 8 6{c^ig|b7tt>0'T?fel?. -^oidfPi^i. 
^1 3jC^L]'tt><^<i:[^^'Cfe^o miSKTT^^co 
gll 4iC^b]fe«^{C»UT. 02;^-r:y^V^ 
lai 8 7^i/^:/KK«ai 8 6«:*iiJc:LT. ^msm 
1 9 2 t L^^co-efc^o rcoisISScolM^fi^i 2(r^ 

[oo33iiai6«:. :^w^\m^?t^^^tm 
wmi 6 5ji, -B^axf^. mi ot^hmi stc^by^m^ 
x-fm^«^<^t3^^uT. mi 3<Dm^^m\^'-fzm^^ 

^UTfcSo 1 6 5 ttm 1 5/^>'i?'lBli 1 8 

sty^2^^^y^i^':rs^is7\z.w^^fix\i^^o m 
1 8 7 tt, mffifei^iHiK 16 4 ic^^n. m»j»[Hi 

Ki 6 4W:®«^##t3f&j!ii 6 3ic:ga^$tirv>So K 
^ft^^i^ 1 6 3 fi. umw^^ Titcmmi^ b < 

mum^m^^mmi^x^ mi^^mmmi 6 4\cm^m 
fg^^-r^o m^jffii^si 6 4}^. m^m^-mmi 

1 6 s^^titdn<oms&^tWi^^t>^n»u mi:^ 



[00 341 mc. -4^wM^mm i.tz^ytm^<ox ^ 
¥®iiit?^^o ^-mtfj:^m2>^^^y^>^i^fjssMi 

8 7 «:>^-< y^l^ym^ 18 3 M 9 4 a {dgggi 

$ttTV>So :^l^-Y!y^>'>/gB^l 8 8f^. ^-r^y^ 

v^3^^i 8 SCO KWi^gei 9 3 aicmtc^nx^^ 

6o ^-Y i/^^-i/iS^ 1 8 3 0y— 

1 8 4<DV- h 1 9 4 btd^^^n^ct 'Sffii^ 

^ ^ >'T^>'i^ 18 5 <D^:^(DmM{mx\:^ i s 5 

20 ^ ^ —:^(omM mxi^ 1 8 5 (D±M) l 

8 6fCg^$tu-CV^^o m^JS^^^l 8 4(^Kl^-f V 

f^. msBiHi Q o^i\'\^x^^m^<D^^4kz.wm^ 

ttrv^^« ^4<?DF*g>(a!j{C{iM^5^Ji2ji)5?^^^ttT 
^<?5$Pj(Cf^M-fi. {^6;as?i^^^tuXV>-5o 

^ei^m^^l 6 l^:frUTm«£#^^ffi«ll 8 

9^c^J^^tvrv^^o 

[0035] 018 (a) lai 7COA-B|ST*^^ 

x.'kmmmx^^. m^i±.km^^ntLm2mmimi 

30 ^2 0 2_b(C^6*5<J:t;5rtT.^JiT75>e5^2j^->'^a 

^(o^im^b(Dtirmmxt. 45° 1^90** gji 
Prm^w^m\^n\.x{mifxm^\.tLZ,t<o^mmT 

*Wi|sf®2<^:)^f^. ^^4tc<J:^9ffl^i^TV^-5o 

40 [0 0 3 6] ^1 8 (b) mi 7<Dc-r>mxmm 
vfcmmmxh^o mi^i±i^^^<VTm2 0 5f)m^ 

i-) <D^^>^/immi 9 4. KL--f >^M«i 9 3*>J: 

±\zirx. ^-himmi9s:^m^^ti. ^-btmm 

1 9 8±OTFTcO^-^>^/l^^^l 9 4 J:{Cffl:g-f 5 
a5i9'tcri^-hm®2 0 6;5S?^fife^ixrv>^o ^o±fc 

nmimrsmmmi9 9i>m^^thx\^^^o mimmm 
50 3^xrjy-:^mgii 9 sojttcffig^sSBiJ'ttiSRW 
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ldS?^^SttTV>So ^Oi:4a^KW>^2 0 0*5 

2 0 Of*. m2®ra^gsK2 0 2±5C®^Ei-S®ffiS«l 
M2 O 2±tc:jgffi-rSiJ^7>' KSBSl 8 6ic^$ttr 

[0 0 3 7] {^19 (a) [g^ 6 //J^-yW^ISJh 
mi 9 (b) ii. 1319 (a) 60A-Bi»"ee]»fbfcWf 

m smmmy^^-xD^^pim^mmm^-r^ r t t>*^x^ 

-C^i^fcV^;65. *f:^b<mi. Al, AlLi,Cu. Ni. Ag. AgM 
g,Au. Pt, Pd, Ir, Cr. Mo. Ta^;d5^ff bH-Se - 

U±(Om^^^i-fh^^<. 0*U<f^5O-'5OOn 
5 0 3 0 0 im<Omm:dm^ V ^;tgm«i(c 
^\^^^^m<^i&fL^^^l X 1 0-3 X 1 0-® Q • cm 

(OmjjtLXl^. m^l.<nO. l-'lOff/cn^ ^ i^f- 
O. S — ZW/cm^ oa£ffl;6S^^UV\ J^W— h^hUT 
0.1^10 Onm/min ^ 1-^3 Onm/min 

10 0 3 9] :^^<iy^0:!^ti.x^mcm:^'r^h<ox 

l^3fe<> Ar. Hev Ne. Kr. Xe^^^^f^g^fc^f;?^. ^>^^V^«: 

^:^(0^^<iy^m^Z:^ii'f^EEtlt\^Xn. iiS^O. 1 - 
2 0Pa@S^J:V\ :*:^?g^C:foV^T^:i. ^f^mM^-^ 

m^^xoxm^^:iti)^m^^^K ^<Dm^, mm^ 
ntvxni±^m^(D:k^/j:^m^^. au. tim^m 

^^m^^xmf^'T^m^ia't. »t. u< \t^^i.ityt(r>m 
ib;^ X (sno 2 )io^ xfmm^ (Zno) <7> V ^r tt^^^afelfi 



HiK ^Mn^()^:Lni>^hmmVX\^^Xt>X\f\ InaO 
3 fC^LSnOz (Dm-^M-t, l-^2 0vn%tm^\^ 
<> ^<b{Cd:5'-l 2wt%;dW^LV\ InaOa 
Zn02 (DtMi^ittt. 1 2-'3 2wt%dS»*L.V^ **3, 

[0040] mmm'^x^^^mMmM^m^-r^^cn 

it. ^-Vy h±(om:M^^^Bi(>K *f*U< fis 0 0 — 

2 0 00gauss (O. 0 2 T) . WfICSOO — 

20 1 5 0 0gauss(0. OB'-'O. 1 5 T) g|S;&S^g:^ ^ 

M^&^±^ < x^xmrnmrn^m < -r s t . 5/ h 

Mfflcm-^^SrH ct ^ /^mte«3t^ ^ 5 r J: 

30 [0041] ^-^v vjtjizmm'^'^^-^^^b uTfi. 

tK *if^L<ril O 0 — 3 O OV . 9^\Z. \ 5 0 — 25 
OV <7)®ffl;dW*Lv\ ^'^^r:^m&hmt^^h1^ 

40 </i:5o ^<'i'r>^^:dHfer#*S^^^X'7jSc® 

[0 0 4 2] DC;^^^°5/:^3iB^Dm;t^i: LTfi. 
<«:0. 1 — 1 0W/cfl|2, i|*rc0. 5 — 7W/cin=*(0«Sffl"e 

tCt>J:5;65. »*U<ti5 — 1 0 OiWmin , #{C1 0 
— 5 Onm/min Otefflj&sg:^ i^v \ -^>'^yi5'^<^fiBR* 
50 fl^irbTf^. «tegfiK-eiia«fla*ixriN-5:3Kf^ffi. 
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[0 0 4 31 :^y<y^:^:^tt. mm<D:!^y<^y^mmc& 

;t TN a , H 2 , 0 2 , C a H 4 , NT! 3 t^tDK^SCfeif ;^ rT 
IB-efe^;&S. »*U<f^. Kr. Xe^DV^-rtU^^ 

r. Kr, Xe^(4:;^»*UV\ Ar. Kr. Xe:*f;?^^fflV^§ r 
«i5^^-v?2)S/J;^3if</c^-5o ^ti. Ar. Kr. Xe<Oi:i;^7:^< 

^$^W-rt^f^^<. $jF^b<t^5 0-5 0 0nin. 
JC«5 O'-S 0 0nm<O^ffl;dS^^^UV\ ^(DJiRS 

[0 0 4 51 ISI^tScDi?^. xj>-/wS£Atei^coji:$43 

J:orfca*5dS, 5-5 0 0nn®S. 1 0 

-SOOnm^i-Sr^hdsjf^Lv^ /u^Aftillgo 



[0 0 4 61 *^Wo5l3feaicri^3tm«g^^-r^<b'& 

®^ LTf^. m^^. 4^BB6 3-2 6 4 6 9 2^-^2>^ 

So $ bt-fi. iRNS^6-l 1 0 5 6 9-?-cr):73.:=:yW'T 
^^h7-fe:^^^fr. #M¥6-1 1 4 4 5 6-^Ov^h7 

10 0 4 7] ^tie»r'i§3fed5nr^/£7js>^ hei^® 

^^\C^^^^it^<D^^&\^0, 0 1-1 Owt% , 

[0 0 4 8 1 31^:^ hmmt i.xn. vmm^ 

:^j:r/l^^^^Mm»t L-Ctt. i»BBBB6 3-2 6 4 6 9 
2#, i^§§^3-2 5 5 1 9 0-^* #1^^5-7 0 7 3 3 
30 /|^p5p5-2 5 8 8 5 9-^, 1 5 8 7 4 

^ai?tcra^$ttTV>$ %O^^Jf 5 r t dS"C# So 

y'{f)-8-:^y yy^Hffift. fcr;:^(2-p«^/i-8-^y 
y h)r>'v^::^^7A::t=^v'h\ hy>^(8-^/yy 
7 hy;:^(5->^/w8-^y yy^ h) 

Ty^5:=^i>A, 8-=a^y y y^ hy^!>^. hy:?^(5- 

^nn-8-^ry yy^ h);Cfy "J^A, tf>^(5-:?^an-8 

-^y y y ^ h);!^/^vi>A. 5, 7-v^^n/i^8-^y y 

40 y^ hr/W'^:=i>i^. hy:x(5, 7-i>:/nqe-8-b K 

ti^i^^y V yy h)r/i^^^^M.^ zKy 
;^(8-e Kn:^iy-5-^y y^/w)y i$^>']. ^;d55>So 
[00491 8-^y yy-ypjiv^u^cos^fl: 

D yy h)(y:x^yy h)T/i^^=^^MUI) . tr-x 
(2-'y^yi^8-^y y y^ h)i^ji-h-^ y^/y h)Tji^ 
, e'>^(2-7^^/w8-^y y y^ h)(y 
^uy'^ Hr/u5=5^A(iii) . tr;^(2-y^/i- 
50 8-^y yy^ h)(y<y'^ u:/y h)r/i-^^C^Miu) 



17 



(10) 



(III) . tr>^(2-p«^>'i-8-^/ y 

5ri>.(in) , if':x(2-7«^/i-8-:^y y 77 ^)(2, 6- 
'f'ji^a-^y y K)(3, 4-:/p<^/u:7^y ^ h)r 

/P^::ii>iK(III) . lf;^(2'7^^Ji^S-^y V h) 
(3, 5->?p<^/u>^^y ^ K)r/^^=^^>A(lll) . t:*;?^ 
(2-;><^/l^8-^y y / V h)(3. 5-v^tert-:/^/^:7 
7 h)ryu^^»?^(iil) . l^;:^(2-;»<^/^-8-^r 
/ y h)(2, 6->^^ai^/U':7aiy ^ h)ryw5:^r> 

A(III) , tf;^(2-y^/L-8-^y y h)(2, 4, 6 
-by :7ai=/u:7rri/^ h)r/w5:^!J^A(iii) . li^;;^ 

(2-;^5^/W8-^y y y ^ h)(2. 3. 6-hy^^/V:7 

rcy ^ h)r;w^^l^A(iii) . tr;^(2-^^>'i-8-^ 
y y / ^ l>)(2, 3, 5, 6-7" h^T^^/u^'rcy ^ h)T 
yp^znr^^dii) , tr;^(2-y^/i-8-^y y y ^ h) 
(i-^>^ h)T>'U^^i5'A(iii) . tf;^(2-yf^/i^ 
8-^y y y^ h) (2-^:7 h)ryw^::^i7A(iii) 
. ii'^(2, 4-:^y^>ru-8-^y y y^ h)(:2^/v^-:7 
a^nyw-^aiy ^ h)r>'w^:=i^7A(iii) , tr;?<.(2, 4-v^ 
7^^>'i^8-:3E^y y y^ h)(^<7-:7ai=/u:7:ny 7 h)r 
yu^-r>A(iii) , e;^(2, 4->^y^>'u-8-^y y y 
7 h)(y i5'-:7:tn/i.>^^y ^ h)r/u^ ^-^Adii) . 
\f:^(2, 4->?>^yi^8-^y y y^ h)(3, 5->?p«^ 
/i^:7:iLy ^ h)T/u^:=:^A(iii) . if;:^(2, 4-i:^y^ 
/i^8-^y y y^ h)(3» 5->?tert-:/^yU':7^y ^ h) 

TyU^::i»>A(III) , lf>^(2-p«^/V-4-3c5^/1^8-=^r- 

;^(2-y^/w4-y h=^v'-8-=¥y y y 7 
ai^yw:7aiy ^ MTyw^:=il^^(lll) . fcr;;^(2-7<^ 
>rv-5->ry-8-:Sry y y ^ v){:t;i^h-^ x^/'y h)r 

, tf;^(2-y^/i^6-hy :7/i^:*'ny 

^/i-8-^y y y^ h)(2-^>' h)r>rV'^^i>A(i 

n) mt^^^. 

10 0 5 0] c:(Df5;i\ tf;^ ( 2-y 5^/i--8-^y y y ^ 

=^y y y^ h)r/u^^i>i^(iii) . if;^(2, 4-v?7f^ 
yw8-=3fy y y^ h)Tyi-^^i>i^aii) -^i-^^^y-t^ 
;^(2, 4-:;;^^^.'i-8-^y y y^ h)r/V'^=«>iH(ii 
I) . if^(4-ai^/i^2-y^/i--8-^y y y ^ h)r/u 

^n<>A(III) -ii-:t^V-fcr^(4-:n^yU-2-y^/W 

8-^y y y 7 h)r/i-^ ='5^^(111) . tr;?^(2-y^/w 
-4-y h^^v^^ry y y ^ h)r/u^^»>A(iii)-M-:^^ 
y-tf;^(2-y ^/^-4-y h=^iy=^y y y ^ 
5^2^(111) . if>^(5— >ry-2-p<^yi^8-^y y y 7 
h ) r ^ ^ (1 1 1) - a -:2»-=^ y- :^ ( 5 - >r y - 2 - 
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^^/W8-^y yy^ h)T/v^r^»>A(iii) , i^;;^(2 
-;^f^yi^5-'hy 7/i^;^ny^/i^8-^y y y 7 h)T/u 
^::^i?A(iii) -^-5^;5ey-tf^(2-y^/i--5-hy :7 
/P;^n>^/w8-=^p-y y y^ h)r/u^=i>^(iii) ^ 

10 0 5 11 :iofS:6^<o>J^;^ h«S<i: LTIi. #M^6 
-1 1 0 5 6 9^-*C^<073.^yur>'h7'fe>^Sfl: 
4#^^6-l 1 4 4 5 6#-}Cf5®(7)7" h^ry— ^'U 

j^'&^(c*stt5{b^^<7:)-d*rffi^> 0. 0 1 — 2 owt% 
. ^^JCiio. 1 — 1 5wt% 

10 0 5 21 iS'&g-CW:. ^r-ryr(D2jNyl^^^^e^^ 

#ii!iu i»oMtt<:o^^yratA«er»9S<^«f!9. w 

[0 0 5 31 i!i'&«(C^V>e>n53^s--A'aA«HS*^k'g^ 

*e>jcf^^^y/PT^v^^«:. 

yy-/Ujfcv>L^<0^ft:^g2(S5C^<ti-S^^f$:. «f 

Ky >^(8-:^ry y y 7 ^)T7^^^!>A(Alq3)<^^ffiv^ 
40 mmi^s 7^h7ry-/wj:7^vsf^«^srfflv>s<z)fc»^ 

y T^ftS t ^^-^ y TMS^^a-rs^-eft^sjas, 
?Mmmm^^^^it^(omms^tK 1/99-99/ 

1. ^?^jfc(il 0/9 0 — 9 0/1 O. «p{Crt:2 0/8 0 
50 -80/20Sgi:*5J:9t^i-S:ii:3&5»*Uv\ 



19 

[0 0 5 41 ^fcs u^m(oj!/^^n. 6^^m-m\:imm 

§1896 3-2 9 5 6 9 S-^S, ^mW^2-l 9 16 9 4 
4t§3^3-7 9 2-^<i2^^. 3 4 6 8 

1-^4^;^^. #33^5-2 3 9 4 5 5^{ckm. 
9 9 1 7 4#^. iRFBg5p7-i 2 6 2 2 5-S^4fir«l. W 
mW-T-l 2 6 2 2 6^^. 4#^3p8-l 0 0 1 7 2^ 
EP 065095 5A1 ^tC|B^$i^TV^^#i|:^ 

[005 61 Ti^—y^&PJ^m%:yi^—^^^E:Kmt^—^i^ 

^immt^^nxmrn-r^m^^. ^--y^-m?M^m 

fe^^v^^:ii:?5W^Uv\ ::L<DX^^j:9mmitCo\,^x 
tt. 2j^->'^iiAltaiS«r2ffli^Jl±^ftS^#tI^'T?*> 

:z<oxo^j:mmmt'r^z,t{cx<>x. mmn&t>^ 
(STu maty-:^^t^^^:$^-i5^^2Kiy h<z>^^-fig 

^ffiV^TV^'50-el'-'l OiimSg(7);1fl.^j^t. 

[0 0 5 71 ^fts ^^{c^^cxm^'fhfi^m^m^M 



(11) 4$ga2002~260843 

20 

r(7>j:5*^«:hy;^(8-:^y y h)r/w^ 

[00 581 m^m^Mmm^'i^^&7<m t m=^miim 
10 tkc^iirxmrn-t^m^^cn. m^mMmmm<o^t^ 

famK-:>\^^xttmrF&j^^m^2m^±m^'f^ t^h 

mmx^^o ^ ibices •'r^—'^:^^tim<D 
"^EL^^ k ^(DUmitSctm" 4 8 <b 4 9 

3:;::UVfc*^U^^) , Ro^PPV. CPf-PPV, MEH-PPV, DMOS 
-PPV^C02Ky>^<^>rzr: = UVi;':=:U>^^ft:. PAT. PCH 
Mr. POPT. PTOPT. PDCHT. PCKT, P0PT^<OJKy ^:?i-:7^ 
>^2g[flc, PPP (zKy^-^^^ai^WV) . RO-PPP, FP-PP 
P. ?DAF^<D^])^<9:y:n:=^X^l^mi^. iWS, PPS. PM 
rPrS. PNPS. PBPS^COJKy •iX^V'^^ft:, PAPA. PDPA^ 
(OjKyr-fe^u:^^^:, PdPhQx. PQx. PVK. PPD^CD 
^(DfrnmP^. fc^V>«:^ttP>JCPerylene (-<y l>' 
» . Qd-U Coumarine6 (i^^^y^e) . Qd-3. Qd-2. 
30 DCMl, BCzVBi. Rubrene. TPP. DCM2. CouiDarin540 

^y>'5 4 0) . RhodamineeC (u--y^:y6G) . Qui 
nacridone (^i--^^ ]) K>) . Sq. Pyazoline (bfT^y 
. Decacyclene {y^^i^^ Ul^) . Phenoxazone {y 

[00591 *^pj<o^E L^^^^f^. ii^. a: 

5-2 0V g^^^tt^, W^^'^y^rMX^nmy^ 

n:i^T=i::^(CuPc). nHfrDATAfCft^$ixS:=^i5^->'<— 

50 tta<fflv>fenSo hy73::=iypr^>«a>mc 
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h ^ >- v?;^ t> b < h ^ ^-c^;^ ^ ^-<-;^ (d-r-s^ 

U Cu. Ta. Ru. WSi/c£rM5^l>btb^o jfe. B 

y^—:^mm. h^i^-CymM. *5J:t)«y— h^tcfi. a 
U Cu. Ta. Ru. WSi/,^ KSr>^V^-5r <b*5-e#5o ^^^'iv 

W:. Jf;— /v^Aiajh^ SrAl-^Al-g-^/^ ^c?^^^<^i^i > 

IS [(31 9. ®i 8 (b) \^^i.timm} (Dj^mmt^m 
m:^m\co\,^x^m^^o ^2o-igi2 4«. m^m^ 

mffi^ctimTji^:ijD:^^:^X-^^ Ci2j2 0(a) ] , ^ 

DCchemical vapor deposition) J: !9 Jl^JSig-f'S C^2 
0(b) ] „ -^(OJiSC. ;^^>v^fe^^fe> 

WtC«:5 O 0Xm&(OmM^mULrtcU>aom pressure) 
CVDfetC J: !9 y ^ 1 6 2 ^^^^ b. u—^m^{c 

x^^^^it^^^ [13 2 0(c) ] o m^i, ^-hm 

ma-^ V^-h^y X-v-cVDifefc J: D SiO 2 ^Sr^ bTJK 
^5 [1112 0(d) ) o ^<DJit^:y-hm®2 



0 6 <J^j®SaJic®E»i$3 18 5 (OTUWm^ 

^^^^^ C02 1(e) ) o ^^D =^:ymfSM^ 

^mmm^^ 5 5 0 ^cmsc^f^-efroT. k u>f 

i^i 9 3*5j:i^y-;?;fg^i 9 5^?^^^^„ v-y=i:x 

19 4 ^^^6 [132 1 (f ) 3 o m^. :^^<y^m'^<:m 

J: «9 ftM6«3(c:{lsiO a Sr^bT^ 1 ® fffl^aBI i 
9 9 ^Jgj^K-rSo ^t^:. 37;^- hy 

V^rcy^>'>/^>^^V^rSfl^^m^l 9 
h^^l 9 8 ^WR^^^^X^XV—:^ • 

=t iJ^ h /i-^ji^^-rs [m 2 1 

(g)] o g^f-. 9^m.^^\z.\tA\^^^<y ^^m^x'omh 

— :^i/bT KU'-rv®g2 o o^xxj^y 

20 ~;^m^2 0 1 ^f^^-r^o r(o<t#i^^tcm^s#^i^ 

^ 1 8 9 i: wtt;d^^5^iS^'5®giBII 16 1 ds^^^n 
^ [02 2(h)] [@2 3(j)#K] o JfelC. C<D± 

^mz,nsxQ:z^wS(\^x%2mmmmz o 2 
^?^^-rs [132 2(1)] o 

[0 0 6 21 ::fiO®®t-*3itsm^«5toJicg«E»SS 

1®I (2 0 2) tcj; 9S^^^^.TV^S;^SJe(?5|l|:^{^^^llS$ 
n-CV^-5o m2SP^i»^ (2 0 2) ±fC2r:— yUStAPa 
^^PcM^l^^X.. Z.fh^^^^—=^ly^\^X^ y^h9^ 
30 ':f^\CTU:^-jl^f^mJtm3 a^m^^ m2 3 

(k)] o fS2mmimss (202) sr^g^wm 

*br®8iiES|l 6 l(D—Ummt:ma^'^^o -^b 
S0.^ai«^J:U^^-/i-aAiSJh*m^^iiab. 
::tbP>4rTlfP2J^— /witAaihJg 3 a (D±\cm^^ <fc 5 
/N-^-z^V^bT. -ffidSS^a^i 6 lfc^-r:5^ 
S 6 43 J: t^_b$P2^— /U^iaJl:® 3 b tcm^ir^ m 2 

4 ( 1 )] □ «3te*ms 2 sr?^^5o mymmm 

2 ^m\^^x(Dmmmm b < f^^^^ 

:^2®fSij^aK (2 0 2) ^®?^Wm*bTKU 
-<>mfei2 0 0. y— >^mS2 0 l<0^®^StH^i^r 

^h'i--{>m;m2oo{zm^-r^mmmi eo^m^ 

50 JEBis&hmm^ti^o ^4J?«l8fi. -^JJ^^^ffl 
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(13) 
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$iX^J:5X^r§i^i>^25S3r>^ [[112 4 (m)) , .hiigL 

6 1 io^xJ^i^^ 18 6 ^SfJ>«r (DlM'rmfS.'ir^ 
cfcpicu ^J;tmSfe4^AlLitc:j:9. :^^c®g^l 
6 1 i^XXl^^'y^ KK«S 18 6 SrAlJC J: r>M^-r^ X o 

[0 0 6 3] 

mi. ®8. 01 3. SI 6. 01 8 

(b) . m\ 9 (a) . mi 9 (b) tC;^b^«JEtS;^(^ 
— 3(?D¥ffi§&^=-<0:^#$«:l O /xmx 1 0 /zm. ^^g|5C0 

T«AlLi^. :E?L?£Aigi:Lr«:a-NPD. 
[0064] r ^xe> -^(0^3\^^iggcDiSPjmi^;6- 

1 ^/^>'i5^'^*5j:tj«M2 
5 tK/w h (7>mffi^B3;bo-r ^ r ^ tc J: D . -r-<To^^^ 

[0 0 6 5] Jl^±. LV>^0IJiCoV>Tia 
[00 6 6] 



10 [ml *^5^(^mi, si2</)iaso^ii<D«5t^^ 
m 2 ] ;*:^^cD^ 1 (Dm&<Dmm<D^^m^(Dm^ 

mo 
mo 
mo 

20 [^61 ^^m^^mmx^ :5mmmm<om^^^ 
Wxmmo 

10 71 >^^m(Dmimm(Dmm^^!rtm^.mL 

[091 *:»5g(^5t^^^ffiiSi:<^iS«^^^® 

[0101 :$:^^oj^3if:^^ t ^(omutmmwm 

[0 1 1 1 :*:^?gcO«3t^^ t ^<Dm^^^!S^9m 
30 ^^t* IhI5S0o 

[0121 *:«W<^«3tS^tEi»om^WSBKil« 

[013] *^§go^3t^^ig2«ac^>®^«lg^H^ 

[0141 :^^m<om^m^tmM<omn»}imsm 

[015] *:5IW05l3te^^^ESI<om^W^II« 

[016] *«5go4^3t^^^ffiv^r«^L^*^ie 

[0171 *:»?g(^»3te*^^ffiV>-C«l^ 
^Di0o 

[0 1 8 1 017 \c7^^tL^mm(om^^^t t f 
Tgi5-e<o»T®0o 

[0191 ^mA(7>^^^%:m\f ^xm^ i.timm<o 

5Pffi0tW®0o 

(0 2 0 1 ^^m<D^^m^^m\^^xm^^mm<o 
[0211 ^mm<D^m^^m^ -^xm^^^mmfo 

50 SSigX©S:XS»@(Ojrt»fD50 C^<0 2) o 



(14) 
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[02 5] ^0|§3fe^^0ft*«j«riiSr^^t1ifct: 

1 '-Sft:. 2- •«5t*mJl. 2 a 
2 b •••^3fe®^> 2 c -^Tfe^tSSfiliffi®^ 2 d 

4-1^. 7'"^ 

^> 22-m^^mmms 2 

3 - /U^^AS. 2 4 - 'TJn— /UfSaiS, 2 5 -^ 
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^«jitS^3K*a;^^5fe® . 100 -^^t^^. 
1 0 i-:^^ y^>'ifm^. 1 0 2-®JE«&^ 
10 3-^*. 10 4"Sl$63tv 1 

0 5 •••s^^ss. 10 6 "'^m^^m. 1 6 

O. 1 6 2-v-y nV-BI. 

1 6 3-M®f3-&«isi®. 1 6 A-mm^mmm. 

1 6 5 18 2 "'^^m^. 18 3 --^^ 

y^:y^m'f-. 18 4 -mss^^^^. 1 8 

1 8 7 ••||2>^-C ^y^Vi/ga^. 18 8-'^1>^^ 
^^f^^i/^v 1 8 9--'®gE^i^^> 19 0 
•^'7>h\ I9l'"'^m. 19 2-^iiffi 

1 9 3-'\^l-^>-m^s 19 3a. 193 
h'"h'iy^:yU. i 9 4---^ir^/i^^> 19 
4a. 194b -^^r*— 19 5 - y—:^m^. 
19 5a. 19 5b-y— 198-'i?'— h 

tmm. i9 9'-mimmmm. 2oo---k 

- U'-r:^®®. 201-y— 202- -II 

20 2mmimm. 205 •y<vTm. 206-y— h 

mm 
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(06) 
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21 

22 m^SAMss 

23 iK-/VftAJ» 
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193a 

V 



195a 



185 
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